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PROBLEM TO BE SOLVED: To provide a head chip which 
can speed up printing by shortening a convergence time 
when the pressure in a chamber decreases. 
SOLUTION: A driving voltage is impressed to electrodes 19 
set to side walls 18 of chambers 17 defined by the side 
walls 18 on a piezoelectric ceramic plate 16, whereby the 
volume in the chambers 17 is changed and ink filled inside 
the chambers is discharged from nozzle openings 24. In the 
head chip 11, an ink chamber plate 20 for defining a 
common ink chamber 21 to communicate with one ends in a 
longitudinal direction of the chambers 17 is joined on the 
piezoelectric ceramic plate 1 6. Moreover, a border where 
the chambers 17 and the common ink chamber 21 
communicate with each other generates a channel 
resistance to the ink. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] By impressing driver voltage to the electrode prepared on the substrate at said side attachment 
wall of the chamber formed with the side attachment wall In the head chip which carries out the 
regurgitation of the ink with which the volume in the chamber concerned was changed and the interior 
was filled up from a nozzle orifice The head chip characterized by the boundary section which said 
chamber and said common ink room open for free passage while the ink room plate which forms the 
common ink room which is open for free passage in the longitudinal direction end section of said 
chamber on said substrate is joined making ink produce passage resistance. 

[Claim 2] The head chip according to claim 1 characterized by said boundary section being the structure 
of having two or more through tubes. 

[Claim 3] The head chip according to claim 1 said whose boundary section is characterized by being 
network structure. 

[Claim 4] The head chip according to claim 1 said whose boundary section is characterized by being 
narrow platy structure rather than the longitudinal direction of said boundary section which exists in the 
center of abbreviation of said boundary section. 

[Claim 5] A head chip given in any of claims 1-4 characterized by being open for free passage with said 
common ink room by opening of the opposite side while said chamber is formed by forming said 
substrate with the piezo-electric ceramic plate, and forming a slot in this piezo-electric ceramic plate, 
said substrates of the longitudinal direction end section of the chamber concerned are. 
[Claim 6] A head chip given in any of claims 1-4 characterized by arranging said side attachment wall 
which consists of a piezo-electric ceramic on said substrate at intervals of predetermined, forming said 
common ink room on said substrate while forming said chamber between said side attachment walls, 
and said chamber and said common ink room being open for free passage by the longitudinal direction 
end of the chamber concerned they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head chip carried in the ink jet type recording 

apparatus applied to a printer, facsimile, etc. 

[0002] 

[Description of the Prior Art] The ink jet type recording device which records an alphabetic character 
and an image on recorded media using the ink jet head which has conventionally two or more nozzles 
which carry out the regurgitation of the ink is known. In this ink jet type recording apparatus, it is 
prepared in a head holder so that the nozzle of an ink jet head may counter recorded media, and this 
head holder is scanned in the direction which is carried in carriage and intersects perpendicularly with 
the conveyance direction of recorded media. 

[0003] The decomposition outline of an example of the head chip of such an ink jet head is shown in 
drawing 1 1 , and an important section cross section is shown in drawing 12 . As shown in drawing 1 1 
and drawing 12 , two or more slots 102 are installed by the piezo-electric ceramic plate 101, and each 
slot 102 is separated into it by the side attachment wall 103. The longitudinal direction end section of 
each slot 102 is installed to the end side of the piezo-electric ceramic plate 101, the other end is not 
prolonged up to an other end side, but the depth is becoming shallow gradually. Moreover, a 
longitudinal direction is covered and the electrode 105 for drive electric-field impression is formed in 
the opening side front face of the both-sides wall 103 in each slot 102. 

[0004] Moreover, the cover plate 107 is joined to the opening side of the slot 102 of the piezo-electric 
ceramic plate 101 through adhesives 109. In a cover plate 107, a slot 102 has the ink feed hopper 112 
penetrated to an opposite direction from the pars basilaris ossis occipitalis of the common ink room 1 1 1 
used as the other end to which each slot 102 became shallow, and a crevice open for free passage, and 
this common ink room 111. 

[0005] Moreover, the nozzle plate 115 is joined to the end face in which the slot 102 of the zygote of the 
piezo-electric ceramic plate 101 and a cover plate 107 is carrying out opening, and the nozzle orifice 117 
is formed in the location which counters each slot 102 of a nozzle plate 115. 

[0006] In addition, in the field of the opposite side, the wiring substrate 120 has fixed [ nozzle plate / 
1 15 / of the piezo-electric ceramic plate 101 ] in the cover plate 107 in the opposite side. The wiring 122 
connected to the wiring substrate 120 in each electrode 105 and bonding wire 121 grade is formed, and 
driver voltage can be impressed now to an electrode 105 through this wiring 122. 
[0007] Thus, with the head chip constituted, if it is filled up with ink in each slot 102 from the ink feed 
hopper 1 12 and predetermined drive electric field are made to act on the side attachment wall 103 of the 
both sides of the predetermined slot 102 through an electrode 105, a side attachment wall 103 will 
deform, the volume in the predetermined slot 102 will change, and, thereby, the ink in a slot 102 will 
carry out the regurgitation from a nozzle orifice 1 17. 

[0008] For example, as shown in drawing 13 , in carrying out the regurgitation of the ink from the 
nozzle orifice 1 17 corresponding to slot 102a, while impressing forward driver voltage to the electrodes 
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105a and 105b in the slot 102a, it grounds the electrodes 105c and 105d which counter each. If the drive 
electric field of the direction which goes to slot 102a act on side attachment walls 103a and 103b by this 
and the direction of polarization of the piezo-electric ceramic plate 101 and this cross at right angles, it 
deforms in side-attachment-wall 103a and the direction of 103b fang furrow 102a according to the 
piezo-electric thickness skid effectiveness, and the volume in slot 102a will decrease, a pressure will 
increase, and ink will carry out the regurgitation from a nozzle orifice 117. 
[0009] 

[Problem(s) to be Solved by the Invention] With such a head chip, after vibration of the side attachment 
wall by the ink regurgitation stops, time amount until the pressure of Mizouchi's ink serves as zero and it 
comes to be able to carry out the regurgitation of the following ink changes with the die length of a slot, 
configurations of a nozzle orifice, etc., but since whenever [ seal / of a slot ] is low, before sound 
pressure reflects repeatedly and declines completely by Mizouchi, it will take time amount. Therefore, 
there is a problem that improvement in the speed of the continuation regurgitation, i.e., improvement in 
the speed of printing, is difficult. 

[0010] This invention makes it a technical problem to offer the head chip which can shorten the 
convergence time amount which the pressure in a chamber decreases in view of such a situation, and can 
accelerate printing. 
[0011] 

[Means for Solving the Problem] The 1st mode of this invention which solves the above-mentioned 
technical problem by impressing driver voltage to the electrode prepared on the substrate at said side 
attachment wall of the chamber formed with the side attachment wall In the head chip which carries out 
the regurgitation of the ink with which the volume in the chamber concerned was changed and the 
interior was filled up from a nozzle orifice While the ink room plate which forms the common ink room 
which is open for free passage in the longitudinal direction end section of said chamber on said substrate 
is joined, it is in the head chip characterized by the boundary section which said chamber and said 
common ink room open for free passage making ink produce passage resistance. 

[0012] The 2nd mode of this invention has said boundary section in the head chip characterized by being 
the structure of having two or more through tubes in the 1st mode. 

[0013] The 3rd mode of this invention has said boundary section in the head chip characterized by being 
network structure in the 1st mode. 

[0014] The 4th mode of this invention has said boundary section in the head chip characterized by being 
narrow platy structure rather than the longitudinal direction of said boundary section which exists in the 
center of abbreviation of said boundary section in the 1st mode. 

[0015] the 5th mode of this invention ~ which l-4th voice ~ it sets like and said substrate is formed 
with the piezo-electric ceramic plate, and while said chamber is formed by forming a slot in this piezo- 
electric ceramic plate, it is in the head chip characterized by being open for free passage with said 
common ink room by opening of the opposite side with said substrate of the longitudinal direction end 
section of the chamber concerned. 

[0016] the 6th mode of this invention - which l-4th voice - it sets like and said side attachment wall 
which consists of a piezo-electric ceramic on said substrate is arranged at intervals of predetermined, 
while forming said chamber between said side attachment walls, said common ink room is formed on 
said substrate, and it is in the head chip characterized by said chamber and said common ink room being 
open for free passage by the longitudinal direction end of the chamber concerned. 

[0017] In this this invention, when the boundary section of a chamber and a common ink room produces 
passage resistance, whenever [ seal / of a chamber ] can be raised. The convergence time amount which 
the pressure in a chamber decreases can be shortened by this, and improvement in the speed of the 
continuation regurgitation of ink and improvement in the speed of printing can be attained. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the gestalt of 
operation of this invention. 

[0019] Drawing 1 is the decomposition perspective view of the ink jet head concerning 1 operation 
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gestalt, and drawing 2 is the decomposition perspective view of a head chip. (Operation gestalt 1) 
Drawing 3 (a) Drawing 3 (b) is the A-A' line sectional view of drawing 3 (a), it is the sectional view of 
the longitudinal direction of the chamber of a head chip, and drawing jj (d) is [ drawing 3 (c) is the 
sectional view of the chamber longitudinal direction of the head chip of another gestalt of drawin g 3 , (a), 
and ] the N-N f line sectional view of drawing 3 (c). Drawing 4 is an outline perspective view in which it 
is shown like the erector of an ink jet head. 

[0020] As shown in drawing 1 , the ink jet head 10 of this operation gestalt has the head chip 1 1, the 
base plate 12 of this head chip 1 1 prepared in a field side on the other hand, the cylinder-head cover 13 
prepared in the another side side side of the head chip 11, and the wiring substrate 40 in which the drive 
circuit 41 for driving the head chip 1 1 was carried. 

[0021] First, the head chip 1 1 is explained in detail. As shown in drawing 2 and drawing 3 (a), and 
drawing 3 (b), the chamber 1 7 which consists of two or more slots is installed by the piezo-electric 
ceramic plate 16 which constitutes the head chip 1 1, and each chamber 17 is separated into it by the side 
attachment wall 18. The longitudinal direction end section of each chamber 17 is installed to the end 
side of the piezo-electric ceramic plate 16, the other end is not prolonged up to an other end side, but the 
depth is becoming shallow gradually. Moreover, a longitudinal direction is covered and the electrode 1 9 
for drive electric-field impression is formed in the opening side front face of the both-sides wall 18 in 
each chamber 17. 

[0022] Here, each chamber 17 formed in the piezo-electric ceramic plate 16 will be formed by the 
discoid dice cutter, and the part to which the depth became shallow gradually will be formed of the 
configuration of a dice cutter. Moreover, the electrode 19 formed in each chamber 17 is formed of the 
vacuum evaporationo from [ well-known ] slant, for example. 

[0023] The ink room plate 20 is joined to the opening side of the chamber 17 of the piezo-electric 
ceramic plate 16 through adhesives 35. On this ink room plate 20, a chamber 17 has the ink feed hopper 
22 penetrated to an opposite direction from the pars basilaris ossis occipitalis of the common ink room 
21 used as the other end to which each chamber 17 became shallow, and a crevice open for free passage, 
and this common ink room 21 . 

[0024] Here, with this operation gestalt, each chamber 17 is divided into black (B), yellow (Y), 
MAZENDA (M), and the group corresponding to the ink of each color of cyanogen (C), and the 
common ink room 21 and every four ink feed hoppers 22 are formed, respectively. 
[0025] In addition, although it can be formed on a ceramic plate, a metal plate, etc., as for the ink room 
plate 20, it is desirable [ considering the deformation after junction to the piezo-electric ceramic plate 16 
etc. ] to use the ceramic plate which coefficient of thermal expansion approximated. 
[0026] Moreover, the boundary section 30 which the chamber 17 of the piezo-electric ceramic plate 16 
and the common ink room 21 of the ink room plate 20 open for free passage has the resistance structure 
31 of making the ink which passes the boundary section 30 producing passage resistance. This 
resistance structure 31 is making the ink which passes the boundary section 30 produce passage 
resistance, and making whenever [ seal / of a chamber 17 ] high, and after vibration of a side attachment 
wall 18 stops after the ink regurgitation, it shortens the convergence time amount which the pressure 
which the sound pressure in a chamber 17 reflected repeatedly, and produced decreases. 
[0027] When passage resistance was produced for this resistance structure 3 1 by the ink which passes 
the boundary section 30 of a chamber 17 and the common ink room 21, it is not limited especially but it 
was made to make the ink which passes the boundary section 30 by making small free passage area 
which the chamber 17 and the common ink room 21 of the boundary section 30 open for free passage 
produce passage resistance with this operation gestalt. 

[0028] The plate-like part material which specifically has two or more through tubes 32 as resistance 
structure 31 of this operation gestalt in the location which counters each boundary section 30 as shown 
in drawing 3 (a) and drawing 3 (b), and was prepared covering the side-by-side installation direction of 
the boundary section 30 was used. 

[0029] In addition, in order to make small free passage area of the boundary section 30 according to the 
resistance structure 31, you may make it prepare the plate-like part material which has two or more 
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through tubes 32 which it was not limited to this, for example, were carved corresponding to each 
boundary section 30 every boundary section 30, and a through tube 32 is good also as a through tube of 
the shape of the shape of the shape of a rectangle, and a grid, and a honeycomb. 
[0030] Moreover, as shown in drawing 3 (c) and drawing 3 (d), it is good also as structure where the 
resistance structure 31 is united with the ink room plate 20. 

[0031] Furthermore, as long as passage resistance is produced for the resistance structure 31 by the ink 
which passes the boundary section 30, it is not limited especially, for example, you may make it a 
reticulated member used for it. 

[0032] Anyway, when the boundary section 30 of a chamber 17 and the common ink room 21 has the 
resistance structure 31, the ink which passes the boundary section 30 can be made to produce passage 
resistance, and whenever [ seal / of a chamber 17 ] can be raised. 

[0033] The passage resistance which the ink which passes the boundary section 30 by such resistance 
structure 31 is made to produce should just determine suitably that it can supply ink satisfactory in a 
chamber 17 from the common ink room 21 with magnitude, a configuration, etc. of the nozzle orifice 
and chamber which are mentioned later, and the boundary section. 

[0034] Moreover, the nozzle plate 23 is joined to the end face in which the chamber 17 of the zygote of 
the piezo-electric ceramic plate 16 and the ink room plate 20 is carrying out opening, and the nozzle 
orifice 24 is formed in the location which counters each chamber 17 of a nozzle plate 23. 
[0035] With this operation gestalt, the nozzle plate 23 is larger than the area of the end face in which the 
chamber 17 of the zygote of the piezo-electric ceramic plate 16 and the ink room plate 20 is carrying out 
opening. This nozzle plate 23 uses for example, excimer laser equipment for a polyimide film etc., and 
forms a nozzle orifice 24. Moreover, although not illustrated, in order to prevent adhesion of ink etc., the 
water-repellent film which has water repellence is prepared in the field which counters the printed 
matter-ed of a nozzle plate 23. 

[0036] In addition, with this operation gestalt, the nozzle buttress plate 25 is arranged around the edge as 
for which the chamber 17 of the zygote of the piezo-electric ceramic plate 16 and the ink room plate 20 
is carrying out opening. This nozzle buttress plate 25 is for being joined to the outside of the zygote end 
face of a nozzle plate 23, being stabilized and holding a nozzle plate 23. Of course, it is not necessary to 
form this nozzle buttress plate 25. 

[0037] First, such a head chip 1 1 of a configuration joins the piezo-electric ceramic plate 16 and the ink 
room plate 20, and joins a nozzle plate 23 to the end face of the zygote. Subsequently, it is formed in the 
lateral surface of a nozzle plate 23, and the zygote of the piezo-electric ceramic plate 16 and the ink 
room plate 20 by carrying out fitting adhesion of the nozzle buttress plate 25. 
[0038] Here, in the head chip 1 1 which has such resistance structure 31, the difference in the 
convergence time amount which the pressure in a chamber 17 decreases is shown in Table 1 by the 
difference in passage resistance of the resistance structure 3 1 . 

[0039] With this operation gestalt, the die length of 1 .6mm and the boundary section 30 of a chamber 17 
for the pump length of a chamber 17 in addition, as a depth of 0.36mm of 5.55mm and a chamber 17 Set 
area of the boundary section 30 to 4.33x10 to 1 mm2, and a predetermined vibration is given to a nozzle 
plate 23 where the nozzle plate 23 side-edge side of a chamber 17 is closed without forming a nozzle 
orifice 24. The time amount which this vibration decreases within a chamber 17 and is converged to 
8.00x10 - 8 or less Pa was found in analysis. Moreover, the ratio on the basis of the time of passage 
resistance being 0% shows convergence time amount. 
[0040] 
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[0041] If the ink which passes the boundary section 30 by having the resistance structure 31 is made to 
produce 20% of passage resistance as shown in Table 1 5 time amount which the pressure in a chamber 
1 7 converges after the ink regurgitation can be made into 89% compared with the former. Thus, with the 
head chip 1 1 of this operation gestalt, since the pressure in a chamber 17 can be decreased in a short 
time to an initial state (8.00x10 - 8 or less Pa of pressures), spacing of the continuation regurgitation of 
ink can be shortened and printing can be accelerated. 

[0042] The ink jet head 10 of this operation gestalt which used such a head chip 1 1 for below is 
explained. 

[0043] As shown in drawing 1 and drawing 4 , with the nozzle orifice 24 side of the piezo-electric 
ceramic plate 16 with which the ink jet head 10 of this operation gestalt constitutes the head chip 1 1, the 
circuit pattern which is connected to an electrode 19 through bonding wire 28 grade and which is not 
illustrated is formed in the edge of the opposite side, and the flexible cable 27 is joined to this circuit 
pattern through the anisotropy electric conduction film 26. Moreover, the base plate 12 made from the 
aluminum by the side of the piezo-electric ceramic plate 16 and the cylinder-head cover 13 by the side 
of the ink room plate 20 are attached to the back end side of the nozzle buttress plate 25 of the zygote of 
the piezo-electric ceramic plate 16 and the ink room plate 20. It is fixed by engaging stop shaft 13a of a 
cylinder-head cover 13 with stop hole 12a of a base plate 12, and a base plate 12 and a cylinder-head 
cover 13 pinch the zygote of the piezo-electric ceramic plate 16 and the ink room plate 20 in both. The 
ink installation way 29 which is open for free passage to each of the ink feed hopper 22 of the ink room 
plate 20 is established in the cylinder-head cover 13. 

[0044] Moreover, as shown in drawing 4 (a), the wiring substrate 40 fixes on the base plate 12 projected 
to the back end side of the piezo-electric ceramic plate 16. Here, on the wiring substrate 40, the drive 
circuits 41, such as an integrated circuit for driving the head chip 1 1, are carried, and the drive circuit 41 
and the flexible cable 27 are connected through the anisotropy electric conduction film 42. Thereby, the 
ink jet head 10 of drawing 4 (b) is completed. 

[0045] With such an ink jet head 10, by being filled up with ink in each chamber 17 from the ink feed 
hopper 22 through the ink installation way 29, and making predetermined drive electric field act on the 
side attachment wall 18 of the both sides of the predetermined chamber 17 through an electrode 19 by 
the drive circuit 41, a side attachment wall 18 deforms, the volume of the predetermined chambers 17 
changes, and the ink in a chamber 17 carries out the regurgitation from a nozzle orifice 24. 
[0046] (Operation gestalt 2) although the plate-like part material which has two or more through tubes 
32 was used for the field corresponding to the boundary section 30 as resistance structure 31 with the 
operation gestalt 1 mentioned above at the boundary section 30 of a chamber 17 and the common ink 
room 21 — the operation gestalt 2 — the longitudinal direction of the boundary section 30 — narrow — 
and it is the example which prepared the resistance structure which consists of plate-like part material in 
the longitudinal direction abbreviation center section of the boundary section 30. 

[0047] The decomposition perspective view of the head chip which drawing 5 requires for the operation 
gestalt 2, and drawing 6 (a) are the sectional views of the longitudinal direction of the chamber of a head 
chip, and drawing 6 (b) is the B-B 1 line sectional view of drawing 6 (a). 

[0048] Resistance structure 31 A of this operation gestalt consists of narrow plate-like part material 
rather than the longitudinal direction of the boundary section 30 of a chamber 17 and the common ink 
room 21, and this resistance structure 31 A is the same as that of the operation gestalt 1 mentioned above 
except being prepared in the longitudinal direction abbreviation center section of the boundary section 
30 so that a chamber 17 and the common ink room 21 may be opened for free passage by the 
longitudinal direction both-ends side of the boundary section 30, so that it may illustrate. 
[0049] Furthermore, it is the same as that of the operation gestalt 1 mentioned above that resistance 
structure 31 A may have the ink room plate 20 and integral construction. 

[0050] If arrangement of this resistance structure 31 A prepares resistance structure 31 A in the nozzle 
plate 23 side of the boundary section 30, the pump length of a chamber 17 will become long, and the 
convergence time amount which the pressure in a chamber 17 decreases will become long. Moreover, 
when resistance structure 31 A is prepared in the edge at which the chamber 17 became shallow, there is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/4/2006 



JP,2002-326354,A [DETAILED DESCRIPTION] 



Page 6 of 8 



a problem that the edge at which the chamber 17 became shallow will be covered with the air bubbles of 
the ink supplied from the common ink room 21. Therefore, as for resistance structure 31 A, it is desirable 
to prepare in the center of abbreviation of the boundary section 30 so that a chamber 17 and the common 
ink room 21 may be open for free passage at the longitudinal direction both ends of the boundary section 
30. 

[0051] The ink which passes the boundary section 30 of a chamber 17 and the common ink room 21 also 
as such resistance structure 31 A can be made to produce passage resistance, and whenever [ seal / of a 
chamber 17 ] can be raised. Therefore, the convergence time amount which the pressure in a chamber 17 
decreases can be shortened. 

[0052] (Operation gestalt 3) Drawing 7 is the decomposition perspective view of the head chip 
concerning the operation gestalt 3, drawing 8 (a) is the crosswise sectional view of a head chip, and 
drawing 8 (b) is the C-C line sectional view of drawing 8 (a). 

[0053] Head chip 1 IB of this operation gestalt arranges side-attachment-wall 18B which consists of a 
piezo-electric ceramic on substrate 16B at intervals of predetermined, chamber 17B is formed by each 
1 8between side attachment walls B, and common ink room 21B is formed by two or more ink room 
plate 20B on substrate 16B so that it may be open for free passage by the longitudinal direction end of 
chamber 17B, so that it may illustrate. 

[0054] Moreover, boundary section 30B which chamber 17B and common ink room 2 IB which are the 
end of this chamber 17B open for free passage is the same as that of the operation gestalt 1 mentioned 
above except having resistance structure 3 IB which makes the ink which passes boundary section 30B 
produce passage resistance. 

[0055] Here, it cannot be overemphasized like the operation gestalt 1 mentioned above that resistance 
structure 3 IB may be side-attachment-wall 18B and integral construction. 

[0056] In addition, by drawing 8 , it considered as the reticulated member prepared covering the side-by- 
side installation direction of boundary section 30B as resistance structure 3 IB of this operation gestalt. 
[0057] Here, in head chip 1 IB which has such resistance structure 3 IB, the difference in the 
convergence time amount which the pressure in chamber 1 7B decreases is shown in Table 2 by the 
difference in passage resistance of resistance structure 3 IB. 

[0058] With this operation gestalt, in addition, as die length of 1.6mm of the longitudinal direction of 
chamber 17B, and a depth of 0.36mm of a chamber 17 Area (cross sectional area of chamber 17B) of 
boundary section 30B is set to 2.81x10 to 2 mm2. Where the nozzle plate 23 side-edge side of chamber 
17B is closed without forming a nozzle orifice 24, a predetermined vibration was given to the nozzle 
plate 23, and the time amount which this vibration decreases within chamber 17B, and is converged to 
8.00x10 - 8 or less Pa was found in analysis. Moreover, the ratio on the basis of the time of passage 
resistance being 0% shows convergence time amount. 
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[0060] If the ink which passes boundary section 30B by having resistance structure 3 IB is made to 
produce 20% of passage resistance as shown in Table 2, time amount which the pressure in chamber 
17B converges after the ink regurgitation can be made into 82% compared with the former. Thus, in 
head chip 1 IB of this operation gestalt, since the pressure in chamber 17B can be decreased in a short 
time to an initial state (8.00x10 - 8 or less Pa of pressures), spacing of the continuation regurgitation of 
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ink can be shortened and printing can be accelerated. 

[0061] Moreover, with this operation gestalt, since the opening area of boundary section 30B which 
chamber 17B and common ink room 2 IB open for free passage compared with the operation gestalt 1 is 
small, even if it is the ratio of the same passage resistance compared with the convergence time amount 
of the operation gestalt 1 shown in Table 1, this operation gestalt can shorten convergence time amount 
sharply. 

[0062] In addition, although the wiring 60 prepared on substrate 16B connects with the drive circuit 41, 
electrode 19B prepared in both-sides wall 18of chamber 17B of this operation gestalt B A flow with this 
electrode 19B and wiring 60 for example, with this operation gestalt Wiring 60 is installed along with 
chamber 17B formed by the both sides between substrate 16B and each side-attachment-wall 18B, and it 
is certainly in contact with electrode 19B at the installed crosswise edge of wiring 60, and he is trying 
for this to aim at a flow with electrode 19B and wiring 60. 

[0063] (Other operation gestalten) Although this invention was explained above based on each operation 
gestalten 1-3, the head chip of this invention is not limited to such a configuration. 

[0064] For example, although resistance structures 31, 31 A, and 3 IB were used as narrow plate-like part 
material and a narrow reticulated member with the operation gestalten 1-3 mentioned above rather than 
the plate-like part material and the boundary section 30 which have two or more through tubes 32, it will 
not be limited especially if it is the structure of making a chamber 17 and the ink with which it fills up in 
17B producing passage resistance in said boundary section 30. 

[0065] Moreover, such an ink jet head 10 is attached to the tank holder 51 holding the ink cartridge 
which is not illustrated, and the head unit 50 is formed. 

[0066] An example of this tank holder 51 is shown in drawin g 9 . Nothing and an ink cartridge can hold 
the abbreviation cube type configuration where the field, on the other hand, carried out opening of the 
tank holder 51 shown in drawing 9 , free [ attachment and detachment ]. Moreover, the connection 
section 52 connected with the ink feed hopper 22 which is opening formed in the pars basilaris ossis 
occipitalis of an ink cartridge is formed in the bottom wall top face. The connection section 52 is formed 
for every ink of each color of black (B), yellow (Y), MAZENDA (M), and cyanogen (C). The ink 
passage which is not illustrated is formed in the connection section 52, and the filter 53 is formed at the 
tip of the connection section 52 used as the opening. Moreover, the ink passage formed in the 
connection section 52 is opened for free passage and formed in the rear-face side of a bottom wall, and 
each ink passage is open for free passage to the head connection opening 55 which carries out opening 
to the side attachment wall of the passage substrate 54 through the ink passage which is not illustrated in 
the passage substrate 54 formed in the rear-face side of the tank holder 51. Opening of this head 
connection opening 55 is carried out to the side-face side of the tank holder 51, and the head attaching 
part 56 holding the ink jet head 10 mentioned above is formed in the pars basilaris ossis occipitalis of 
the side attachment wall concerned. The engagement shaft 58 which engages with stop hole 12b which 
the head attaching part 56 has in the envelopment wall 57 set up by the abbreviation U shape which 
surrounds the drive circuit 41 prepared on the wiring substrate 40, and the envelopment wall 57, and was 
prepared in the base plate 12 and the wiring substrate 40 of the ink jet head 10 is set up. 
[0067] Therefore, the ink jet head 10 is carried in this head attaching part 56, and the head unit 50 is 
completed. At this time, the ink installation way 29 formed in the cylinder-head cover 13 is connected 
with the head connection opening 55 of the passage substrate 54. Thereby, the ink introduced from the 
ink cartridge through the connection section 52 of the tank holder 51 is introduced into the ink 
installation way 29 of the ink jet head 10 through the ink passage in the passage substrate 54, and it fills 
up with it in the common ink room 21 and a chamber 17 through the through tube 32 of the resistance 
member 3 1 . 

[0068] Thus, the formed head unit 50 is used, being carried in the carriage of for example, an ink jet 
type recording apparatus. The outline of an example of this use mode is shown in drawing 1010 . 
[0069] As shown in drawing 10 , the carriage 61 of the ink jet type recording apparatus 70 is carried free 
[ migration to shaft orientations ] on guide-rail 62a of a pair, and 62b, and is conveyed through the 
timing belt 65 over which pulley 64a which was prepared in the end side of the KAIDO rail 62, and was 
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connected with the carriage drive motor 63 , and pulley 64b prepared in the other end side were built. 
Along with guide rails 62a and 62b, the conveyance rollers 66 and 67 of a pair are formed in the both 
sides of the conveyance direction of carriage 61, and the direction which intersects perpendicularly, 
respectively. As for the conveyance direction of the carriage 61 concerned, these conveyance rollers 66 
and 67 convey recorded media S caudad in the direction of carriage 61 which intersects perpendicularly. 

[0070] The head unit 50 mentioned above is carried on carriage 61, and an ink cartridge is held free 
[ attachment and detachment ] at this head unit 50. 

[0071] According to such an ink jet type recording apparatus 70, an alphabetic character and an image 
are recordable [ sending recorded media S ] on recorded media S with the ink jet head 10 by scanning 
carriage 61 in the rectangular direction with the feed direction. 
[0072] 

[Effect of the Invention] As explained above, when the boundary section which a chamber and a 
common ink room open for free passage makes ink produce passage resistance, in this invention, the 
convergence time amount which raises whenever [ in a chamber / seal ] and the pressure in a chamber 
decreases within limits which can supply ink satisfactory in said chamber can be shortened. Therefore, 
in case the continuation regurgitation of the ink is carried out, spacing of discharging can be shortened, 
and improvement in the speed of the continuation regurgitation, i.e., improvement in the speed of 
printing, can be attained. 

[Translation done.] 
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£t*5£3 1, 3 1 All/ 3 1 B lr«S(DlI?L 3 2 

Tztittkutt. gym 3 o ± 9 t«*<o«tttt»*tjqH 



20 [0 0 6 5] £G)J;5tt-f h^y Kl 

Of*, B*L4VM^#-h J yi?t«»t5#V^ 
#/i^5 1 lc|a*#»tfeixr^5r K^=^ h 5 OjWUj* 

[0 0 6 6] isjnfr/v? 5 1 <D— 09£r[3 9 ic^c 

2 2iJt3»r5»»lB5 5 2 3^$Ja!^tfoi^TV^5. 
so 2te, «*.tt % X7^^ (B) , ^fxp- (Y) , -eif 
(M) > v-TV (C) ©#fe©^^^S^Kftfo*t 
TV*S 0 »»«5 2rt^ttH*b*V^>-^SEK3SS^ 

5 3*s»»t6>tbTV^ 0 3ieaP5 2rttC^S^ 

£ft&SS«E 5 4 Lfc W SfcS&£^ tt»S 

&5 4©«tfcJlPt8^5' KS££P 5 5lC^ili-5o 

40 pu ^mmm<D&maz. laiw^^x^K 

y Kl OSrfiyti-*^ K«fiF»5 6 *Rft fcttTV> 
5 0 ^^Kft«f»5 6fi, iB»S*E4 Oi^Rltfcttfc 
^»)Ih3K4 1 *«lH-J-5l»=»2}=«tKSfc«**ufcfiH«5 
7 fc. ^H^5 7rtlcfcoT^>-^^^^ y Kl 0 
(O^-^^u-h 1 2fi:t/ia^S^4 0fcR*tfe*ufc« 
ifcTLi 2 b ^^t5«^>t7 h 5 8^sa:RSi^"CV^ 

[0 0 6 7] ^ot, y Kfiyt«5 6jC>f^^^ 

f.^.^ Kl 0Sr*«Lt'sy K^l=^ h 5 Otf^/fc 
so i"5 0 — >^ K*^— 1 3tc^^ttfc^^^ 



(7) 

11 

m a& 2 9 *m&&& 5 4^7 \?mm n 5 5 icass s 

ftS D r*UcJ;«9. * 5 1 <0*Jgflf& 5 2 Srtf* 

SffiS 4rt<E»r ^Sffcg&SrffloT^ >?i?x.y h^y K 
1 0«>>f^**AK2 9fc»AS*U «SWW*3 1<DJT 
S?L3 2£ii9#ai-f V^2 UOft^l 7j*JKl 

[0 0 6 8] r©±5^»rtSJtfc^y Kasy h5 0 

*S«SlxTtt«S*tS. r<D«/HtB«©-«<0«tt«rB 10 

1 0 lc^1~ 0 

[0 0 6 9] BIO ic^i" £ 0 i£, ^ 2/ hztffi 

2 aM6 2 b JitcM^fflKlfMft SSlCflMK S*LT*i 
mm*-? 6 3 Kl3tJ»S*tfc^— » 6 4 a , 

^tt^^fc^-y e 4 b tizm-trnztiftfof z^?^ 

6 2 b^»oT**t-Ptt— — 9 6 7 20 

r±. y 1 ©T*i-SR^rt y y v?6 1 ©ws 

[0 0 7 0] ^rty^^B 1 _LfcH\ Ji5* Lfc— y 
[0071] ^^J:5W^^xyhSI2«l7 0 

[0 0 7 2] 

'< *ii>f > * £ i e # ^ > * K:«E%j& 

[BSOflMl&IBH] 

[an *&w<onmMni\^%%^>'**j^v v^y 
im2] *&w<Dmmj&mii£&z>^ y h^y^to^m 

[0 3] **W©*lfi»1Bl^«5^ y h'^yycomm 
BT**>9* (a) lift^^SU^Ir@a (b) 
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W: (a) (OA- A' #r®0T-$>So ( c ) Wt ( a ) *>»J 
»«8©^-rw^S^^BrffiH x (d) fi (c) ©N- 

[04] *am<oni&jeni\z&&4**i?=y h^y 

[05] 2 KWS^y Kfy/o»» 

[B6] **W(^fl^tg2fc:ffi5^ Kfy^OUfffi 
g|-efc9. (a) H^ir^oS^i^SfffiH. (b) 
ft (a) (DB-B' »Tffi0"Cfc5o 

[0 7] 2MS9!03Elt&J*3lcff«^ y Kfy^«f 

[B8] *¥&w<omi&Mi&3\zmz>^y v^-y^(omm 

0-Cfc9. (a) tt^*W<©ifeR2ffaG>BrHB* 

(b) w: (a) '^c-c / Urffia-efcSo 

«»Sr*r5MSP*JttB-e*>5 0 

[B10] *&W<Dfa<Dm&mn\cftZ4i'*i?=y h 
a;E*««©«l6#«B-C*>6o 

[011] «*aHffc«6^5r Kfy^o«t»t« 

[HI 2] K^y^«>«K*»-r» 
[013] y Kf-y^Ig^/TtBf 

[«F»©RW] 

10 ^ispifz^y h^y K 

11, 11A, 11B — y K^j/:/ 

1 2 -<-7/^ h 

13 K#a?— 

16 JBE®ir9 * y?y p l<— h 

1 7 ^-r>v^ 

1 8 {Bflj^ 

1 9 mm 

2 0, 2 0 B ^V^z/U— h 
2 1, 2 1 B #il-f 

22 ^y^MP 

2 3 yX/W^l/— h 

2 4 / q 

2 5 »2>f ^^V- h 

3 0, 3 0 B ^^-^5 

31, 31 A, 31B ffifetffiat 

3 2 nmK 

4 0 SB^S® 

4 1 mwi\m& 

5 0 h 

6 0 

7 0 4^?V^y hACftSt 



(9) 
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